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Draft Genome Sequence of the Yeast Pachysolen tannophilus CBS
4044/NRRL Y-2460
Xiaoying Liu, Rolf Sommer Kaas, Peter Ruhdal Jensen, and Mhairi Workman*
Center for Systems Microbiology, Department of Systems Biology, Matematiktorvet, Technical University of Denmark, Kongens Lyngby, Denmark
A draft genome sequence of the yeast Pachysolen tannophilus CBS 4044/NRRL Y-2460 is presented. The organism has the poten-
tial to be developed as a cell factory for biorefineries due to its ability to utilize waste feedstocks. The sequenced genome size was
12,238,196 bp, consisting of 34 scaffolds. A total of 4,463 genes from 5,346 predicted open reading frames were annotated with
function.
The yeast Pachysolen tannophilus was first isolated from woodextracts used in leather tanning (2) and has gained interest due
to its ability to utilize D-xylose (1, 7, 8) for fuel ethanol production
(6, 8, 10). It can ferment the common sugars (glucose, mannose,
and galactose) occurring in hemicellulose hydrolysate mixtures
(8) and can produce ethanol from glycerol (4). The whole-ge-
nome sequencing of P. tannophilus was performed to provide ge-
netic information as a necessary step toward engineering of the
strain and its potential development as an industrial cell factory.
Sequencing was performed by a whole-genome shotgun strategy
withanIlluminagenomeanalyzer (BeijingGenomics Institute, Shen-
zhen, China). The raw data of short reads were assembled into 279
contigswhichwereordered into34 scaffolds (2kb)with anN50 size
of 1.1Mbbyusing the SOAPdenovo package (3). Augustus software,
version2.5 (9), trained forpredictinggenes inDebaryomyceshansenii,
was utilized to identify protein-coding genes in the genome, and the
putative amino acid sequences were used for subsequent gene func-
tion annotation analysis. The functional annotation was accom-
plished by BLASTP analysis (E-value  1  105) of protein se-
quences in the databases (COG and KEGG), and the best hit was
selected. Pulsed-field gel electrophoresis (PFGE) (5) was performed
to predict the number and approximate sizes of chromosomes. The
program for PFGEwas 48 h at 3 V/cmwith a 500-s switch time at an
included angle of 106°with 0.5Tris-borate-EDTA(TBE)on0.75%
LMP (lowmelting point) agarose at 14°C.
The total length of the sequenced genome was 12,238,196 bp
(withoutN), with aGC content of 29.82%. A total of 1970.8Mb of
raw data was sequenced, representing around 145-fold coverage
of the P. tannophilus genome. Five thousand three hundred forty-
six protein-coding genes (coding sequences [CDSs]) were pre-
dicted, and 4,463 (83.5%) genes were annotated with function.
Four coding sequences of P. tannophilus were retrieved from
GenBank to comparewith the annotatedCDSs. Therewere 2-bpdiffer-
ences among 4,803 bp of length. Furthermore, 13 full-length coding se-
quenceswerePCRamplifiedandresequenced toestimate accuracy.The
total resequenced lengthwas 21,111 bp,with 100%similarity obtained.
Based on PFGE results, six chromosomal bands were sepa-
rated, with two of the bands probably migrating as doublets. The
sizes of the chromosomal bands were estimated to be 2.9  0.05
Mb (mean standard deviation), 2.1 0.04 Mb, 1.9 0.05 Mb,
1.6  0.08 Mb (doublet), 1.3  0.07 Mb (doublet), and 0.98 
0.02 Mb based on comparison with the yeast marker Hansenula
wingei. The estimated genome size of P. tannophilus was approx-
imately 13.6 0.4 Mb with an estimated 8 chromosomes.
Nucleotide sequence accession numbers. The draft genome
sequences of P. tannophilus were deposited in EMBL with contig
accession numbers CAHV01000001 to CAHV01000267.
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